Activity and regulation of Na+-HCO3- cotransporter in immortalized spontaneously hypertensive rat and Wistar-Kyoto rat proximal tubular epithelial cells.
The present study evaluates the presence and functional proprieties of the Na(+)-HCO(3)(-) cotransporter (NBC) in immortalized renal proximal tubular epithelial cells from spontaneously hypertensive (SHR) and normotensive Wistar-Kyoto (WKY) rats. The expected size and nucleotide sequence of a 1031-bp fragment corresponding to type 1 NBC (NBC1) was identified in both cell lines. The expression of the NBC1 transcript was lower (P<0.05) in SHR than in WKY cells. After intracellular acidification and in the presence of amiloride (1 mmol/L), the addition of sodium (115 mmol/L) in the absence of chloride resulted in rapid intracellular pH recovery that was higher in WKY than in SHR cells. This was an Na(+)- and HCO(3)(-)-dependent process in both cell lines. 4,4'-Diisothiocyanatodihydrostilbene-2,2'-disulphonic acid inhibited NBC activity in both WKY and SHR cells; the inhibitory effect was, however, more pronounced in WKY than in SHR cells. Forskolin (10 micromol/L) and dibutyryl cAMP (0.5 mmol/L) did not alter NBC activity. Acidosis induced by a 24-hour treatment with NH4(+) (20 mmol/L) increased NBC activity to a greater extent in SHR than in WKY cells, without changes in intracellular pH and cell viability. Treatment with acetazolamide (300 micromol/L) for 24 hours did not change NBC activity in both cell lines. In contrast to NBC, Na(+)-K(+) ATPase activity and expression were higher in SHR than in WKY cells. It is concluded that SHR cells are endowed with lower NBC activity than WKY cells, but the former is more resistant to 4,4'-diisothiocyanatodihydrostilbene-2,2'-disulphonic acid and responds better to acidosis.